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ABSTRACT : PROBLEM TO BE SOLVED: To enable signal light and exciting light to be efficiently 
coupled to and amplifying optical fiber through a simple structure in an optical fiber 
amplifying device with a double clad amplifying optical fiber. 

SOLUTION: A bundle fiber which comprises a signal light optical fiber 2 and an exciting 
light optical fiber 3-1 which propagates exciting light and is arranged adjacent to and 
parallel with the signal light fiber 2 is used. The signal light optical fiber 2 of the bundle 
fiber and the core of an amplifying optical fiber are optically coupled together, and the 
exciting light optical fibers 3-1 are arranged in the first clad of the amplifying optical fiber 
confronting the core of the amplifying optical fiber. At this point, the bundle fiber and the 
amplifying optical fiber are joined together through a butt joint method (two edge faces are 
butted together), or the bundle fiber and the amplifying optical fiber are optically coupled 
together through a refractive index-distributed lens provided between the bundle fiber and 
the amplifying optical fiber. The signal light optical fiber and the exciting light optical fiber 
are housed in a fiber ferrule 1 , and a gap is filled up with a filler. The bundle fiber may be 
provided at either the input side or output side of the amplifying optical fiber. 
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A / TORIES $ ixT t , Zix h 3 *^?t: 7 r 4 /< 

2 , 3 - 1 , 3 - 2tiRSi««7 r A r<7 ^>l—>l 1 

[ 0 0 2 S ] 05 (C^$ii^> r<iy Y)V7 r A > "f^ 

TicfflTt 7 T >f t < 3 - 1 - 3 - 6 A^ffiS $ fl£ t Of & 

h . Ht(B{ctig|4 v s> 7 r >f R^-. 

[00 29] @6{i, ±j$L^N'>-H;U7T^./<$r|BiJta 
frt>&t:mx*$)& . 7t4 a'7i./i — /i, 1 {z(iHiT)^ 
^^ft-^tfflTt 7 t >f y < 2 fc 0Jbi|e^ffl3fc 77^.^3-1 
—tWillzlftX ■ StmZixX i/^S . 7 x 1 ct-;|24j 

[ 0 0 3 0 ] . .^>- K/U7 r / mmmft 7 r ^ 



[ 0 0 3 1 ] U 7 (i . *?feBB<0.ie 7r^ <«9«SSBtcffl 
t > <*>iL |>.' \ > F - /l 7 T i J s - v J^II IStE 7rf <c7)m&i<7) 
ViM&^tWiX'foh , 1216 \,z9fi%ix&'\y Y >17 r -f r\ 
1 0*W.-feM(37n$ix, *ftlKw{±ia«ffl5t7r -f >w 

7tffl7t7 T -f y N' 2 C?) 3 7 t tfl|iffl7t7 T -f \* 7 CO 3 T 7 

) <>■ K /L 7 7- -f y s 1 0 Rt' ; 'til|iffl7t7 t > \ 7 (i h (2 
^^^il^Sffi/Zf^tcffM^iiTV >S ... ^ixt± 

fife' <" t RB^rtc: . HJ)e7t//'t«nffl7t 7 r -f v \* 7 <7:>3f5 1 o 7 
7 y KCAIt Lfc fc § t, SffiffitfeffSgrrlcJ; 7 7 
•y K * Srf4i6tcfSJ)B-r ft J; 3 (c L . mmmz 377a* 

[0032] msim^m&WM&zin-fmx'. /<>■ k 

7U7 r 4 /<(7)mfrt>m H^7 r >f v >& ji/* t <7> (HIT 
(CBftft A - A ' Klfffi*^otilHffl7fe7 r ^ ./ n 7 COIPJ*:!. 
fet£D) X'$>&., mi&Xif-^il&m'jTW^ KH7 7>f 

77^.^2 OjggKc 6 *c«S3fcffl:ft7 r < 
IflSMStl - ^ix^// 7 1 0|*ia3(ClR^$aT 

V -7f . mn.\t-?y)V7 y y KMWfii|iffl^7 r -f 
^^flWttiSLTJS') . 377 a(r>fflr)lzm 1 ^77 
K*qB*SixTSO. $4.C^ora t )(cll2 7y7 7"/ H 

[0033] .r .r X- . y < > F /t- 7 r -f y < 1 0 oft-tTts 
7t7 t -r y < 2 1 mffimfty r A y < 7(i 3 7^4"C^-5C 
-Tft J: 3 WgiE$itTW>ft. ^Tt:. iflgtfl^ 7 7 -f y <<7) 
W, 1 £07 7 y F C« , ' <>' F 7 < 1 0 <OSjiS3feffl 

^t7r-fy<3-i~3-6 <7>3 7g|W/& i-$ ixft ± d t; 
iES$iiTV>ft. ffi~>x. '<> F;P7 7^y<i o^^tH 

7J$iX7t(l^-3t{i. *Bliffl3t7 7 yNCS^J^T-ifiFSffl 
3t77^fy<7<7)377 aCt££3h&. ^LT. Hg^t 
ffl7^7 7 y^/baj7J S*iftHBB3te»i . «MBffl*7 7 -f 
y iwJB 1 co 7 7 y F tz.A^ $ ixft d i: t ft . 
7 >y Ftc7vSt$ix^raja7ie{i. fiW7 y Fi*j(ci: t' 

4 0^7 7 a '<%mmi-&m®x'ziT7 aizumix 
r a /<£mm*m.(z l . cixtc j; 0377a 

SrfeHS-fft ft-^t^ **WR-T6 -I t ifX't ft . 

[0034] zix£X'><>'\</i'7T4xi otmn&mft 

7 7^awW*i?)Ja' 7 Ki> 3 > F77it(cJ; OSS! 
Stift^tcov ^TlftBJi LT # fc**. *J6ffl«3K7 7 -f 
y Ntife^MTti . y F/P7 7 -f y < 1 0 1 tMnffl7t7 7 

^w«|?^li EI9tc*$iXftJ: 5^:flti«i: 
tS^iit^S, -t&io-h. y<>-F^77-f ys i Oi; 

mmm%;7 rA><7t ^mzmmm^mu vx 9 $m 
w-t&zt izi. >mmzx&mzm&zit& zthxz 
ft, mmm-ftimv-yxij.. mmnmmmm^Lx 
9. >p€mx'&i>®ffTmtf&< . mmiz^<tzvt'>x 
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JRffi«M<fi< tch 4 o fcHiff Wfrffi Ltzi- yXZ v > 

[0035] Wi, m%mxm%*:&&* j £ZAziz^ rs 

<o f >•/ * ( 31«{i l tr v ) o« $ (ca€^h.tf X ii > . 
COf v -H4jI?SfeH(c 4 -> T £ # , «^3t««* 
fcr&b-efttiTJ: v '> . m^^y^X-lii^-f Mz f ••/ -H4 
■f ix-g. Z\ <r>mt>T' t> ti*iffl3t7 r A > < 7 c?;)H 1 <?;; 7 

i . »lHfc:iH*.&RSta f f!*tf>£IS<'i: HmaKHfiB*** 

msmtftyrA xwxti a.^xvmmmzmwi 

Xdlzt^tzibiz. t^vY)VyrArs \ o. «Hiffl3t7 
[0036] JJBS*»«0JB»Ttt, StffWffiSlx > X 

tzftx_x. i.R«iWMii7T^ 'v mmuG i 
Pi« . fflR3fc -7ta> vmrnm $ tsmizmn-tz .z t tz 

[0037] mz . Z<7)s<>> Y)Vy r A A£JflV>*:3fc7 
r^f^^JiWaiOflWtCo^-CiaW^*. HI OTbSH 
1214. <i#l§§IMcDfS 1 Jbm 3 <7> 

5S»^HS^J££*it^ftij^l2rc, HI Qiz^ix 

hhnimimfc* hi i **«^rBbja. hi 2#3W>fi 
[oo3s] hi oiz^zix&ffifcxiz. mmmyty r 

4 XI ^X^\mz><,yY>vy r A OaMEBSi-u lift 

je3ttifs# yet m t*i*j*» 7 r -r v<7 ccajj 
7^>aj*«tc^>-H/P7T^^<i oanKHSft. was 
[ 0 0 3 9 ] srfc, micrmmmmxte. Kmyttm 

ZeoZfliktZtzMz. /<> \'ivyT4 ><l OOATJfi 

vis—*6. s tfgsiztix ft. 2 cr.mm?)Kmx 

j<70>jj}KBLW<y vn-y r A * 1 0 was*«tc*4. 
**teii*r-f y u-^ 6 . s A*ffiBS iiT v^s . 

(CDS 3 egtffclHBJirc i . /OH 7r^l0 <7) 7v4] 
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[004 1 ] WH 1 0 £#83.1 T . *«HBW*7 r-f 
/^HIICoV.TlilBfltS , «^.«5(2{415 5 0 
n m^c7^ft $r l^-f {> W —fifi m^h tlX & 0 . (I# 
*«*»6til* Siifci^— f tli7j(4. -tX'tzimifz^y 

V )l yr 4 r<.\ 0 toft 7 r >f V < 2 (CftT^f V 1^ — 9 6 S: 
M7r^/<2 S.t, K l)jiffi.ftffl7t 7 r -f / < 3 - 1 - 3 - 6 

[0042] Bl®tjS4 - 1 --4 - 6 fcti 1 . 48n in 
( 1 4 8 0 nm ) Hfi0«*S:3Bt-#-*lliBl^— WfflV » 

frh^hfty r >f/<3 - 1 — 6tft^Wt«gS$ilTl i 
4. '<> 'KA 7 r >f A 1 0(4. X7'4 7 5 -v KS«MSm 

ivw h>' 3 a y httXAzx >m*mizie?&ziix^ 

i. 

[0043] ^mumxm^^iix^^ry'fiy y •» h 
s»iiifflft 7 7-47*7 ^rattit (4 . 0 1 let* i >t n r 

7 a , m 2 ^>7 5 -y H 7 c /e'-etL-fillHl^R^ij^ffl 
v > UxX tJ 0 . ^-il-cix»«t4 0 8 xt m . *1S5 u m 
f *> 6 . * - Hl«77 /K7b tt-3ZW«*-> 12 5// 

[0044] — * . 7 \ > H r -f < 1 0 coffi&Xtt > 
>XiV±- F7rfK3-l-3-6(4 fl#3tffli- > 
^Ir-^e— K 7 r 4 v\2 Sr ^'DtC^fli-J 4 0 ~ 5 0 ju mCO 
Hm^mzWM. § iXX V > -g. , £nB. C^EB(4. 7" 
7/L 7 5 -y HMliiHfflft7 r 4 / < 7 «IS 1 C7> 7 y y F 7 
b<D&Bl*ltJ>*U4'i: OJ: 3 liEBTt «*>5:t >, 

[0045] 7'77P7 9 y KSlglifflft 7 r -f / (7«3 
77a (JfflJf5fSn7 a ) (C(46KM<7>#±*l.7C*//}35.aD§ 

fLTv>4, *mmmxu, mmtm^ty r 4 ^3- 1 — 

3-6 (cA.73 $ii41)*rSfto^i4 H8O11 m^Xh 
') . ±lS#±«7C^t IX E r ( X/Ub'^A ) iffitnZ 
ixti i> cntfm > hixX v^h<. tcii. y v FMtM 

mmity r a > ^zm^ixh^±mjtMt lt(4e r <r> 

^, ff-tft^(40. Sxun^. SliBLD 6(7)^(4 
1 . UimfS; SiR-f 7? S« Er mWMfe\Z 
(4. ibSftO^t L f 1 ■ 4 8 u m ( 1 4 8 0 n m ) 
mWHZ 0 . 9 8 u m ( 9 8 0 n m ) =Hf t ffiffl^TfiBT'fc 

[0046] 1 . 55/( mftcnWifk <?M (mUfW. 
ft=1545nm) iMtmtM5 h^o±T A 6 
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zftixyrju? y v vmrnfemft? r a war 7 

fi'O F/l 7 r -f /< 1 0 Sr^ff L " fi-^ft b R t mi)" h ? 

-fjv? v v r 4 >viom 1 7 h 7 

b (: All 3jfl I) , B38*W— »li 377a tz i> 

, 7* 7 a 9 ? y \mmmmic7 r a men 
ft&TimnscWm i <?)7 7 y f 7 h<?muz isy-py 

izmi-t^imX'^Tl aSrffiinO. flWJSfltetcxvw 
t*?A L T ft-9*(cx*/l«¥- S: JKftW-* . ft 

[0047] . > <> F /I 7 -r -f 7 \ 1 0 b 7"7>17 7 
■y FWmUmft 7 r A > n* 7 w -c , y F =J B i > )- gfifrtiR 

w% o maw- & fctf>« 8 Kfji^>Bf a aw $ ax t ■> 

£ , C^f^ffi® (c J: o . KltES 0.*&l»jt-f 4 fc > t 
ic . ±j* L tzM 1 7 y F 7 b (C7JB $ii/Sl*e**« 

3 t-r -s a a t jr^-t c t & , 

C 0 0 4 S ] JbIEfl§fi£(C X h ft 7 r A > <ifflI&K(c £ i > 
T . nfi%«(4 -1—4- 6 £-?Jl-?ft4£S 1 . 4 8m 
rn (14 8 0 n in ) ■CSbfef & 1 0 0 in WftJjcrMhWt 
M&WWiZiX (glgA'7-6 0 0mW) . ff#3tf^i: 
L tl. 5 5 ju m ( 1 5 5 0 n m ) T'O . 1 in W ( - 1 
0 d B rn ) tfXI^fcfc KJj L fc C <?> . 1 0 rn W ( + 1 

o d b m ) nftiifmuzti . znmm^mzz tec << > 

mcO&Miztei >T L . ^«l<7)^*$:ff4 Z b ftmUZil 
X^2>« 
[0049] 

[ 3m?ffl$k J KLkWH L tzXo iz . *SHBtf«t 7 r -f 

■> «wiHrct* . ft#7tffl^7 -r a '^mmizmmytm 

%7tA.> <£¥filz&M. ltz> <y F ;i7r-f v n"£ 18 
ffifS.&nm-r&Z biz*. <0 . i OfMtc^^l-^ 5 y K 

[0050] f LT . ±Mm®.&mv>& Z b (cJ; 0 . 
7*;l 5 y KMJ#illffl^7 r 1 7 •■/ ]<<7M 

\tt>^h -> £lW>^rT t ' s' >' h* /I. 7 r A t \ 1 0«y > ^yt- 
^6— H 7 r A /< 3 - 1 - r. <7)ieS2:S;x I.TtfttT'^JET 

[00 5 1 ] $ />>• H.;L'7 r Afci»liffl5e7 r 
•^y^tr^gp^Bi/ >T . ^3SffliPXL7t:^$rfflv >l> 
^ b iZ X '9 . *i*iffl3t7 r V 1 <7) ^ ^ K lz Alt 
$*ifc»«3C*«a r £13$ej£ J: 0 (c^4 >r £ & s i 

4. 
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/<> 7 r A J ^vM$&7FtWZhh . 
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YH 7 r A r<b t»Kfflft7 t •< v <<OSSS(^)««^ 

xhh, 

[08 ] *S B ^-)7t7 r 4 rsi*mwm.l,zm\ it>i\X^t 
[09 ] *WM)ttc7 r A rsV*m&mzm *hi\hf sy 

viV7 r a .' <bm<mm±7 tA> ^A^co&mz^-tm 
vmz^-twx'hh* 

[010] *^HBc7)3t 7r^f.' <mmmw:<?>m 1 £o*jew 

[011] #?|nj!tftfl£ 7 r -f y <iS«SfliS^ 2 WHtfiW 
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